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ABSTBACT 

Greater anderstanding of reading can cose about only 
after sore basic reading research has been accosplished* Basic 
research shoald focas os vhat constitctes gccd reading, atich seans 
that the type of research that sill identify characteristics of good 
reading sast be a detailed assesssent of variable effects on reading 
behaviors (not whether ^x" isprcves reading, bet hcs "x" affects 
reading behavior) • An exasple of good basic reading research concerns 
the relation of eye sovesents to reading behaviors. One ccdel of eye 
Bovesent control assases little relation between eye sovesents and 
cognitive processes, postulating that good readers sake rhythsic eye 
sovesents across the page and process inforsaticn fros or^s fixation 
daring a later fixation. Besearch was conducted in vbich visual 
display saterials were sanipulated in order to observe and carefully 
analyze the eye sovesents and changes in eye fixations of the 
subiects. This research contrasted vith scse of the assun{tions sade 
in the eye sovesent control sodel, shciiing the need for ccntinued 
research in eye sovesents, and indicating hov such research could be 
used to study skillsd reading behavicz. (Oiscussicn fallowing 
presentation of the paper is included.) (BL) 
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What The Study of Eye Movement Reveals About Reading 
George W. McConkie 

Eye Movements In Reading 

At the present time there Is a great variety of approaches being advocated 
for teaching people to xead, and for helping people who read poorly to Improve. 
One approach may emphasize the formation of accurate hypotheses, another may 
empliaslze widening the perceptual span and speeding up the perceptual processes, 
another may place Its emphasis on building a sight vocabulary, and still another 
may attempt to teach a series of specific skills which are thought to be critical 
for successful reading. Each approach has Its advocates and Its critics. It Is 
easy for someone who Is first encountering the field of reading to be baffled by 
this seeming chaos and to raise the obvious question, "Why doesn't someone do some 
research and find out what Is the best way to teach people to read?" Our answer, 
that research of this type has been going on for decades and we are still seldom 
able to determine that one method Is better than another, will probably cause cur 
novice to wonder why so much research (so many millions of dollars, and hundieds 
of thousands of man hours) should leave us In such a state of Ignorance. The 
excuses we give In response to that question will probably not sound convincing. 

In this paper, I would first like to address the question of why so many 
approaches to reading can exist 3t the same time, and what It takes to change our 
present state of Ignorance. My answer will be an argument for more basic research 
In reading, and I will then try to describe an example of such research and show 
the klndu of implications It can have for reading Instruction. 
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Why ve have so many approaches to reading instruction 

A person who develops a curriculum for the teaching of reading is ir* ^ 
reality working from two sets of assumptions. First, he makes a set of 
assumptions about the nature of the final product he seeks, which I will 
refer to as skilled reading . Second, he makes a set of assxamptions about 
the sorts of exercises which will move a person from where he is to some 
point closer to being a skilled reader. 

As I peruse varioua materials desinncd to teach reading, it appears that thi> 
authors are oCten making very different assumptions about what It is they are 
actually trying to teach. In fact, in the reading field generally, there is 
gieat disagreement about the nature of skilled reading. What is even more dis- 
concerting, often where there is some agreement there is little evidence to 
justify the position being agreed upon. To a great extent, we must ad^it that we 
do not know what a successful reader is doing as he reads; we do not know the ^ 
nature of his perceptual processes, nor of the cognitive processes involved in 
converting visual language patterns into neanlng. If we were to make a list of 
the assertions we know to be true about the nature of skilled reading, on which we 
have sufficient evidence to feel highly confident, the list would be depressingly 
short • 

One of the things we can do with facts is to show that certain theories are 
Incorrect: If we know Fact A to be true, and Theory B is not consistent with 
Fact A, then we have some reason to reject Tlieory B as an acceptable account of 
the phenoiaenon we are interested in, or at least require'that it be nodified. 
tiowcver» when few well-established facts exist , there Xs little empirical basis 
for selecting one theory over another; that is, for keeping some theories and 
rejecting others. Titus, it is possible for many creative people to devise ^ 
alternative views of the phenomenon, few of which can he rejected on an enplrJcal 
basis* Tills sc ms to bo our present condition In the field of reading. Lich 
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person Is free to ndopt Ills view of the nature of {;killccl rcndlnn, and then to 
crcntc a set of exerclr.es which he hclievcn will c^^dc* pcopl? to be able to ro.-itl 
in that w,iy, Tlierc is little basin, in terns of facts we knov about sklllcJ 
reading, to select wfiich views p.re most accurate. In thl- situation people tend 
to make choices among the alternatives more on the basis of emotional factors 
(which approach is most compatible with the way I think about reading, which 
approach was favored by ny favorite professor, etc.), rather than on the basis 
of consistency with known facts, and hence discussions and criticisms often seem 
to produce more heat than light. 

If this analysis is correct » then one of the great needs of the reading 
field today is for well-established facts about the nature of skilled reading. 
The bulk of past research in reading has not been aimed at this goal. Only by 
adding to the list of things we are confident arc true about the nature of skilled 
reading, can we begin rejecting certain particular views of readings together with 
curriculum programs which are based on these vieiM* 

Of course » gaining an increasingly accurate view of the nature of skilled 
reading does not itself answer the question of how to help people become skilled 
readers. But it should lead to greater agreement on the nature of the goal of 
reading instruction. Our work would be greatly enhanced if we had enough know- 
ledge to be able to agree on our goal, and then we could focus our arguments on 
the most effective ways of achieving it. 

There are many things we need to learn about Ihe skilled reader^ includlns 
the size of his perceptual span» %ihat aspects of the text he is using in his 
reading^ how he integrates the piecemeal input from a series of fixations into 
a eoherant meaning representation, what aspects of the passage he tends to retain 
anil DOt to retain, the nature and amount of flexibility he exhibits in reading 
different m.tterials and for different purposes, and wfiat characteristics of the 



&78 



t*-»sk nnd the text Influence which ar.pects of the pasf;ase he retains fr«n his 
reailtnnt to list a few obviouo qiii>Hllonr. of ln}H>rtance. But the main point I 
t/lsh to make Is that the cxperl'nental investigation of sklJlcd reading, if It can 
succeed in reveallns facts about the nature ot the reading -skill, Ir. of vital 
concern to our attempts to Improve reading instruction. It is a most needed » and 
perhaps the least developed » aspect of rc.-dins research today. Tlic entire enter- 
prise of curriculum development in the area of reading is to some degree held back 
because of the lack of a clear understanding of skilled reading. If a person does 
not know the nature of his goal, it is not likely that he will be able to develop 
an optimally effective means of achieving it. In fact, I occasslonally wonder 
^•bat would happen if a curriculum developer had an Incorrect view of th<^ nature 
of skilled reading, and succeeded in producing a program which was highly effective 
In teaching children to read In that manner. 

The process oC identifying and remedying reading disorders is also blocked to 
a great extent by the lack of a clear knowledge of skilled reading. A reading 
disorder is basically a deviation from skilled reading. Diagnosis and remediation 
is the process of identifying precisely the nature of this deviation, and moving 
the person in the direction of skilled reading. Itowever, if we do not have a 
elear understanding of skilled reading, it is very difficult to Identify precisely 
the nature of the deviation. If we cannot do this, it is less likely that we will 
be successful to selecting an optimally appropriate approach for helping the person 
change in the manner desired. 

Ihe enterprise of assessment of reading development is held back by the lack 
of a clear under nt.indlne of the nature of skilled reading, because it makes it 
difficult to know just wliat aspi»cta of the reading process, or of the product 
from, re.nding, are the import.int ones to mcisure. 
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Tlius, althou[ih kiiowl nbuut the* nature of skilled reading; does not hy it-- 
self anhver the practical problt-nin «i3sc^cl.'ttc*d with teaching people to read, it 
does liave a Gtroog influence on tlic way we think aliout hov to achieve the pr.ictlcal 
Itoals. It dctcmlncs hov ve conceptualisie the f^oal, w!ilch focuues and places 
restrictions on the types of actlvitiey which ve perceive as havinp. noma potential 
for usefulness in reading instruction. Thuo, although not providing direct 
solutions to practical problems, it has the potential for fundamc^n tally affectin;* 
curriculiA dcvelopoient and instruction. 

What type of research lead to an understanding of reading? 

Ihere are a few factors which should be kept in mind if one has the goal of 
employing empirical research to add to the list of assertions about reading in 
vhich we have confidence. 

Since our eventual goal is one of improving reading, it is common for studies 
in the reading area to be aimed directly at that goal. A common design is to 
treat two or more groups of subjects in somewhat different ways, one of which is 
often said to be ''standard** instruction, and then to test with a unidimension 
measure of reading performance to see if the different treatments improved reading 
performance equally. This approach to research arises from a desire to inmedi- 
ately find more efficient means of improving reading. However, it is important to 
realize that this research design has little potential for increasing our under- 
standing of the nature of the reading processes themselves. Miilc it may find 
that certain treatments are more effective than others (and even this has seldom 
been conclusively shown in such research), it provides little or no information 
about why this is so. It reveals little about the nature of the mental operations 
Involved, and thus the basis for why one trcato^nt should be superior to anotht?r. 
A great deal of research of thin klml can be carried mtt without making much 
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contribution to our knowledge about the nature of tlie reading proccs.sen llicm- 
selves. 

If uc Ate truly Interested In salnln<; a better uiiderntnndinr, of the mental 
processes Involved In reading^ ve iiiu!;t first recognize the cnnplcxlty of tho^e pro 
cesses. A unldlmenslonal measure of the "goodness** of a person *s reading behavior 
captures little of this conplexlty. A more useful approach would be one which 
avoids the **goodness** question^ and focuses on understanding vliat effects certain 
variables have. Rather than asking ^lethcr a variable » Improves readlnr^t 
we could study what effects X has oa the person^s reading behavior^ Irrespective 
of vhether they are seen as Improvements. This will require afs detailed an 
assessment as possible of the effects of X on various aspects of the person* s 
Mental activities as he reads. This sort of detailed descriptive approach to the 
study of reading has a greater likelihood of adding to our knowledge of the 
reading processes. A second useful approach is .to study a specific aspect of 
reading (the formation of inferences » the likelihood of retaining certain aspects 
of inforriatlon from the passage » the likelihood of making regressive eye move- 
ments, etc.) and determine what effect certain manipulations of interest have on 
this aspect of reading. Again, the result Is likely to be added knowledge about 
the reading processes themselves. 

The sort of knowledge generated* by these approaches to research is useful 
for theory-building, and may also be useful for practical applications. For 
instance, we may turn to such data to find which variables do seem to improve 
reading, ttowever, improvement cm only be specified with respect to son^ 
articular goals. The Investigator Is forced to specify the nature of the f^oal 
he has In mind (In %iliat specific ways he wishes to change readfnr. behavior), and 
Q them, having done this, he can turn to knowledge obtained from fe?tMrch to find 
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out what Korts of fii;inlpiil«itlons arc most likely to piodiice the^ chanj;e5i. Of 
coursct two people nay have different Rnals^ nnd thus way select quite different 
means for prodiiclnp, improved reading. However, the .<:ort of know]ed.'»e acquired 
from the research approaches I have described provide:; a knowledge bnse useful 
Co each. 

It appears to ne that the type of research I have r.ugsestcd is particu- 
larly important in the study of be<;innin,^ reading. It is often difficult to 
determine wliat constitutes success in improving readln<x. If we manage to teach 
children to decode^ but as a result of the instructional methods the children 
refuse to look at books at home, it is doubtful that we have succeeded. Or if 
one program gives them a large sight vocabulary so they do very well on a 
standardized reading test when finished, but we find that they fall behind for 
some unknown reason at the 3rd and 4th grades, we have not been a success. In 
m way, teaching reading is like raising children. It is extremely ,encottrar,lns 
to see progress in a 3 year old, but wc have to remind ourselves that we do not 
really know whether we are succeeding until we see the person at age 20 or 25 or 
30. Vhat may look like a success at age 3 may be putting the child on a^line of 
development, the end product of which we would not view as a success at all. 

A type of research we seem to need, then, is research which investigates 
the effects of variables, rather than research which simply asks whether certain 
manipulations improve reading. And wherever po&sible, the assessoent should in- 
clude a wide range of effects, including attitudes toward reading, what the 
child does with the knowledge or skill outside of formal reading instruction, 
and what effects are produced on their responses to later foims of instruct ion. 
Detailed observation of a relatively few children may give much more knowledge 
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At>out the eTfects of reading instruction vnri«iblcs than doco a national ntudy 
involving thousands where the only measure Is some single index of amount of 
improvement. 

A second factor which mur,t be home in ntnd in doin;^ research in road in,; 
results froa the complexity of reading, and the difficulty of studyinr, it* 

Rapid silent reading involves vision » psycholinRulstic processing, pro- 
duction of a memory representation^ eye-movement coordlnatiout fornation of 
inferences t and nsiny other complex processes, most of which are occurring ex- 
tremely rapidly and so privately that the reader himself has little notion of 
vhat he is doing as he reads* There is little for the researcher to observe 
during the course of reading; the person moves his eyes rapidly » may shov some 
facial gestures^ and then is able to answer questions which he could not answer 
before reading. 

A cocnon strategy in psychological research is to turn one's attention to 
the study of some task which is simpler than the task we eventually wish to under- 
stand » hut which seens to have elements in common with it. However » recent 
research has convinced us that people are very flexible in their cognitive 
fimctloningy being able to adopt different approaches and strategies to tasks 
vhlch make them more efficient at -those tasks » but which may not g^^neralise to 
other 9 apparently similar » tasks. 

In the study of reading » there have been many studies in which subjects 
identify tachlstiscoplcally-presented word or letter strings , scan text to find 
tergetSt fill In missing words in text* etc. Assertions are then made about the 
nature of reading on the basis of the results of these studies* In view of 
the difficulty of Investigating the reading processes directly* studies such 
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as these ;ire certainly ncccruiaiy. However, it if; Important to rccor,nlzc* that sub- 
Jcct» Irt those tasks may not be bchaviii}', in the same manner » in the ar;pcct?; br^lnj^ 
iitUilicJt as they do when thi-y read. ThiiG, rcultn from such .stuclie<; nnyt always 
be viewed with some decree of su:ipiclon until similar results have becMi obtalnod 
from studies of people actually engaged in the act of rcadin,*^ a passaRe to un^Ier- 
stand Its neanins* 

If wc wish to understand the mental activities occurring during reading, and 
to study the act of reading itself rather than come other task, there arc two 
approaches which we can take. First, we can nonitcr the act of reading as it is 
in progress by some means which provides informatJon about the nature of the pro- 
cesses involved. Second, we can obtain information about the product of reading 
by testing after the act of reading Is finished, and on the basis of this infor- 
mation ve can attempt to say something about the nature of the processes which 
must have taken place. 

Both of these approaches arc fraught with difficulties. The second approach 
requires one to infer processes from products. Certainly the nature of the know- 
ledge which a person has acquired from a passage places constraints on the nature 
of the processes involved during reading; the processes must be capable of yielding 
this product. However, in most cases the information we have about the product 
falls far short of specifying precisely the nature of the processes which led to It. 

The first approach to the study of reading is clearly the most desirable if 
our goal Is to understand the nature of the cognitive processes involved in reading. 
Rovtver, there is very little that can be observed during the reading act. The 
most obvious type of behavior which can be recorded is eye movement behavior. 1 
vish to turn now to the question of whether eye movement research can reveal 
useful information about the nature of nkllled reading* 

11 
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The ptudy of eye novemcnr.s I n rea ding s 

* It 'appears that nany (probably wost) people In the field of rcadinf: today 
are convinced that the study of eye movements can reveal little about tlie nature 
of akillcd reading. Tlii« conclusion is the natural result of several docadc i of 
painstaking research on eye movements in reading which has made little contri- 
bution to our understanding of the nature of reading. In addition* n number of 
vriters in the field have developed models of eye movement control of a type 
which I «?hall refer to as Visual Buffer Models (for instance* see Douna* 197A» 
and Shebilske* 1975)* which assume little relation between eye movements and 
cognitive processes In reading. They postulate a buffer memory for visual input* 
a place for information obtained during fixations to be stored until it is needed 
for mental processing. Tlius* on each fixation visual information is added to the 
buffer* and when the mind neads more visual information to continue its identifi- 
cation and interpretation of the text* it simply draws some from the buffer. 
According to this model* eye movements are only controlled within broad limits. 
The eye must move along fast enough so the buffer always has information available 
vhen the mind needs it* but it must not go so fast that too much Information is 
put Into the buffer* causing some to be lost before the mind is ready to use it. 
According to this model* then* it matters little where the eye happens to be 
directed* so long as there arc regular fixations across the line of print. Tlte 
good reader is assumed to make rhythmic eye movements across the page* with 
fixation durations of 1/S to 1/4 of a second* and saccade lengths of about 8 or 
9 letter positions. Oat would expect variability in fixation durations and 
saccade lengths on two baoes: one would be physiological error* and the other 
vould be the result of differences in reading rate for easy and difficult parts 
of the text, with the eye slowing down (Ic.* longer fixation durations and nhnrter 
Q Mccadcs) In areas where the mind requires leaner to process the text* and 
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specdJuA up where the text in easier to |>rocc:;3. llils model .ilno asfinmer. thut 
the inforifuition obtained during n fixation in prcccsr.cd only durlnp. later fix- 
ation:;; durlni; the fixation, it ir: simply placed in the Suffer, ready to ho wtth- 
dr.r./n at sonc later tir/.e when needed. How much later (thtt is, how bly Ihii buffer 
is) in not known. 

If this model is accurate, there is little reason to examine eye novetient 
data in our attempt to understand the reading process. Tlie rcfjular ntovementr: of 
the good reader tell little about his mental processes, and perhaps only indicate 
where the more and less difficult parts of the text occur. Even here, they give 
a delayed indication, because it would be a fixation or two afte visually 
encountering a difficult area Defore the information would be processed and the 
eye slowed down. 

However, in our research at Cornell we have become convinced that this model 
is not an accurate description of eye movement behavior in reading, that the eye 
is being quite precisely controlled on the basis of nementary processes taking 
place in reading, and that there is much we can learn from eye movement studies 
about both the perceptual and psycholiugulstic processes involved in reading. 
First, let me indicate why we believe Visual Buffer ffodels to be incorrect. 

Prom the earliest literature on reading, it has been asserted that zood readers 
show a "rhythmic pattern" of eye movements, that saccadc lengths and fixation 
durations show little variability for good readers. When we began our studies, 
therefore, I was amazed to find that even good readers show a large amount of 
variability in their eye movement behavior. Their fixations range from 1/10 of 
a second lb as much as a full second in duration, and the lengths of saccades 
vary from one or two letter positions to 14 or 15 t as they read a single passage. 
It in true that they aver.ngc around 1/5 second and 9 letter positions, but to 
ignore the variability present is akin to asserting that all human adults arc 
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of essentially the snme hcl}'.ht bccau:>e they avernp.c «nroiiad S 3/4 feet. 

Tlte Visual Buffer Models do admit a certnin amount of vnriablllty. The eye 
is expected to speed up and slow down duiin;* reading. As Rayner anJ I (in prcsr;) 
have explained t such models p.ive rise to the hypothesis tl^nt the durntion:; of 
fixations and the lengths of the caccades immediately preceding or following 
them will be correlated. However » ve found a correlation of -.006 between 
these measures. Thust these two components of eye movement behavior arc inde^ 
Pendent of one another in reading. They connot be controlled by a single 
unitary mechanism like Visual Duffer mechanisms t but must be controlled separately 
Also, there Is little correlation between the durations of successive fixations 
(r».ll) or the lengths of successive saccades (r>.13). If these individual 
eye movements and fixations are being controlled » they are being controlled 
almost completely independently of one another. Again ^ these results question 
the type of control proposed by Visual Buffer Models. 

IWo types of theories of eye movement control would be compatible w^Lth the 
correlations Just reported. Either these aspects of eye movements are essentially 
random, (perhaps the variability arising from physiological error as the eye 
attempts to achieve a regular pattern^ but where little precise control is 
exerted), or the durations of individual fixations* and the lengths of individual 
taccades are being specifically controlled by information available at the moment 
(momentary mental states). The latter possibility is particularly interesting, 
because If It were so, these eye movement measures may be closely linked to 
aspects of mental processing during reading. 

As a general strategy, it would seem best to try to look for non-random 
patterns in the eye move«iient data, in an attempt .to reject the firnt altornatlvc| 
Only If we were to fall at this^ should we accept the random movement po:iltion. 

14 
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Flrott let mc present data related to the control of the Icnntlu's of sKiccado.s. 
W iat determines yli ere the #* yf* w ill b o sent ? 

In a study deslf;ned to investigate the size of the perceptual span^ )'.aynr«r 
and I (1975) were able to determine whether subject:; obtained visual Inrornntion 
about word length patterns from text In their peripheral vision as they \:vcc 
reading. The subjects read from text displayed on a computer-controlled cathode- 
ray tube (somewhat like a television tube) as the conputer monitored where they 
were looking. Mien a subject made each fixation^ the computer was able to 
quickly change the display so that normal text appeared In his central vision t 
but In his peripheral vision the spaces between words were replaced by letters. 
Mien subjects did not obtain word length information from their peripheral 
visual area they tended to make shorter saccades. Control of eye movement be- 
havior was somewhat related to word length patterns. 

With this in mindt we calculated the probability of fixating each letter in 
the passage^^s a function of the length of the word the letter was in. Ve 
found that for letters in 2-letter words » there was a lOZ chance of a direct 
fixation. This rose to 13Z for 6-letter words^ a 30% increase^ and then dropped 
back to llZ for 10 and 11-letter words. Again* something about the word lcn(;th 
patterns was influencing where the eye was being cent. 

0*Regaa (1975) reported a study in which he found that* at a particular 
point in his textt the length of the next saccade depended on the length of the 
next word. Longer words resulted in longer saccades. 

Finally^ Rayner found that there were substantially fewer fixations than 
noraal in the area between sentences. There was only a 7Z chance of fixating 
• apace between sentences^ as compared to about 12Z for the rest of the text. 

It seems safe to conclude » then^ that the eye is not simply moving 



588 



rhythmically across the pflR^^^t ^^^^ that the dlsmuce it it; neat for each uaccade 
is beinf* clctcrnilncd to «ome dej;ree by character Intlcr. of the text at that puJnt. 
In particular t word IcnRth patterns* are involved in where the eye is r.ent. 
However 9 since word length patterns are related to both perceptual factors and 
to syntactic structure of the text» vc do not know at this time the prcclne 
nature of the control being exhibited. 

What c o ntrols the durations of fixatio ns? 

The next question that arises is whether the durations of fixations arc also 
being controlled on a momentary basis. Again» we find several pieces of evidt^nce 
that specific control is present. First, it is a commonly-reported observation 
that abnormally lor^ fixations frequently occur on names » dates » other numbers » 
and sometines on unusual words. If it is true that names » dates and numbers are 
likely to occur in a comprehension test of the passage » there may be cood rcasoi^^ 
for the reader to spend extra time ensuring that these pieces of infomatlon are 
well stored. 

Earlier I mentioned that subjects do not fixate the region between sentences 
as often as other locations in the text. Rayner (1975a) also found that when fix- 
ations fell in this area» they averaged about 20 to 40 msec, shorter than fix- 
ations elsewhere in the text. 

lie have wondered whether different subjects tend to spend about the same 
relative amount of time fixating at different locations in the text. This is 
SOMwhat difficult to determine » since two subjects do not fixate at the same 
locations^ so the information they have access to on their fixatloifs is sllnhtly 
different* As a first step around this problem^ Pavld Zola» a graduate student 
St Cornell t prepared text in which the words wore spaced further apart than 
ttOriMl* He simply Inserted fi spaces after each word^ thus placing then far enough 
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apnrt so thit when aubjcctr; fixated one word the nriount of vJ.su/il infomntfon 
they rctcivQd about other words wa» .sub!;t.-intlal.ly reduced. We recorded Ihc 
eye movements of a few subjects as they read thlr. pasrsap.c, after havini; read a 
practice passace. V/e then ran correlations between tlie fixation durations of 
pairs of subjects on each of the words In the pansMpe. ''rlor to computin* tir^ 
correlation, we deleted all data for rejiressions, for words fixated more than 
once, and lor first and last words on the line, since the readers showed idio- 
syncratic eye novcraent patterns at the beginnings and ends of lines. Hie 
correlations which we have obtained so far average about .35. Although tne study 
Is crude, the correlation Indicates that to some dcf.rce, at least, different 
•ubjects are spending somewhat similar relative amounts of time fixating t:he 
s«ae areas of the text. Thus, the durations of fixations appear to be controlled 
to some degree by the text and the cognitive activities involved in processing it. 

Finally, Rayner (1975b) provides additional evidence that the durations of 
fixations are affected by the cognitive processes being carried out, along with 
evidence on the question of processing lag; that is, on the length of time between 
obtaining visual information and using it in reading. 1 indicated earlier that 
the Visual Buffer Hodels suggest that there should be such a lag. 

The subjects In this study read a number of short paragraphs dlspliycd by 
computer on a cathode-ray tube (CRT). Tlic computer also monitored their eye move- 
«cnts as they rend. As they read a particular Hue, a chaiir.(> was made in the 
text during a specific saccadc. On one fixation, a particular word wna present 
•t « point a specific dlst.incc to the right of the fixation point; an t\w eye 
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How la rcc ts the porc cptunl .span? 

Itavins nrgucd that the study of eye movcmcntq may be capable of provUlir.:; 
answers to Important quest lonf^ about skilled rcadluf;, ]. will now provide one 
exAcaplc of such research. 

To BCy one of the most fundamental questions In reading concerns the 
of the perceptual span durins a fixation. From how wide an area does the rc.7d«.!r 
acquire useful visual Information during; a fixation in readinn? The anriwer to 
this question will have important implications for the theory of reading,. For 
instance^ if the span were qul^c narrow* Juut a word or two on the line beinc 
fixated, the information-handling characteristics o5 the mind would be quite 
different than if the span were very large * cncompassins most or all of a llne» 
and perhaps more than one line» on a fixation. It is also important to point 
out that the size of £he perceptu.-*! span during reading may be similar or 
different to that during other tasks » such as viewing pictures or attempting 
to recognize word or letter strings presented t<nchistiscoplcally. Determiuing 
the size of the perceptual span dprlng actual reading requires finding some 
Mans of obtaining data from people as they rcad» rather than as they perform 
some other task. I will now describe one approach we have used to study this 
question » both as an example of how such questions can be answered through eye 
moveisent research » and as an attempt to summarize what we know about the 
perceptual span at this point. 

Actually* there is probably not a single perceptual span. It is likely 
that the Subject acquires different aspects of the visual information at 
different distances into the visual periphery. Perhaps at some distance into 
the visual periphery only word Icn.'^th patterns nnd. other very distinct visual 
differences are detected. Somewhat closer tu the center of vision » external 
word shape (location of ascending and descendlni* letteni) and b%T,inning and 
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ending letters (those bounded by spaces, and thus not subject to Interference 
from adjacent letters) may be detected. Finally, full featural detail concerning 
internal letters in the words may be available only for words within a fairly 
restricted area around the fovea « It is also likely that there is a region 
within which words can be identified sufficiently well that their meanings may be 
accessed whereas further into the periphery visual information is obtainable but 
not sufficient for identification. It is also possible ttiat these areas vary at 
different places in the text, due to visual or psycholinguist ic factors. 

One method we used to investigate the size of these perceptual spans is re- 
ported by Rayner (1975), and was previously mentioned. The subjects were asked 

\ 

to read a series of short paragraphs, each displayed on the computer-controlled 
CRT, while their ey^e movements were being monitored. Each paragraph contained 
one word location, called the critical word location, where a display change 
might occur during reading. When a paragraph was first displayed, the critical 
word location contained either the original word, called the Base Word, or one 
of four other alternatives: a word having the same first and last letters and 
word shape as the Base Word and which fit syntactically and semantically into 
the paragraph, or one of three non*word letter strings, one having the same first 
and last letters and word shape as the Base Word, one having the^ ^me fir st and 
last letters but different word shape, and one having the same word shape but 
different first and last letters. Thus, each alternative stimulus differed from 
the Base Word in certain specified ways: whether it was a %#ord or not, whether 
it maintained the same word shape or not, and whether it maintained the same 
first and last letters or not. 

As the subject read the passage, during a specific saccadic eye movement on 
the line containing the critical word location, the word in that location was 
removed and replaced by the Base Word. Thus, if one of the other alternatives 
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appeared initially, then there was some fixation on which the contents of that 
location was different than it had been up to that point. If the subject had 
obttfiincd victi.nl informntlnn from the critical vord location on tlip prior flxatIo«t» 
that inforouitlon mlf;ht be incompat tble In some manner with the luformitlon ob- 
tained follovlns tha chnn^^c. If no, ve anticipated that the duration of the 
fixation icnedlately following the chanf;e would be Icnfithcncd somewhat an the 
reader carried out the added processing required by the discrepancy. As data, 
Kayner considered the duration of the fixation irjnedlately followin7, the dir.play 
change, and then only if that fixation were centered directly on the critical 
vord location. Thus, he considered hov long the subjects looked at the Base 
Iford in the critical word location ionedlately after the display chance had 
occurred, as a function of tvo variables; first, what sort of stimulus alternative 
resided in that location prior to the change, and second, how far to the left 
of that location the previous fixation Itad been. Ve assumed that if the previous 
fixation had been quite far to tlie left of the critical word location, little 
visual inforaatlon would have been acquired from it, and the change would not be 
detected. The results showed that when the prior fixation was nore than 12 letter 
posltiom (3* of visual angle) to the left of the critical word location, little 
•r no specific Infornation about the word was acquired fro« it (another study 
showed word length to be an exception). Tliat is, when the prior fixation was 
that far to the left of the word, the durations of fixations on that word 
following a display change were no different than the durations when no cliange 
had occurred. Vh6h the prior fixation was less than 12 letter positions to the 
left of the word, a display change in that word location caused a substantial 
increase in the duration of tlie next fixation. Tlius, it appttared that inror- 
nation about both vord shape and about initial and final letters was being 
obtained fron vords irtiich began less than 12 letters to the right of the fixation 
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point. Flnnlly^ If the prior fixation ua^ more tii.tu 6 letter posit loin from tltfi^^ 
critical word locnllont it ia;i<le cllfferettcc wlictlter tlint word location Initially 
contained a word or a non-word letter strings App*ircntly» the subjects were 
obtainln<» visual Inroraatlon froa words bcRlnnln,'* 7 to 12 letter position:! to 
the rlfM of their fixation pointy but were not making semantic interpreCJtJons 
of word» in this region. Uhen the eye was less than six letter positions from 
the critical word location^ the occurrence of a non-^rd in that locajtlon both 
inflated the duration of the fixation prior to the dirtplay chan^e^ and substxmtially 
Increasicid the duration of the fixation following the change. In sumary^ the 
results indicated that the subjects acquired certain visual information fro« 
words beginning up to 11 or 12 letter positions to the ri^ht of their fixation 
point, but seemed to make semantic interpretations of words lying no more than 
6 letter positions to the right. Other studies we have conducted have indicated^ 
that good readers obtain word length information from words lying more than 12 
letter positions to the right of the fixation point (McConkie 4 Rayner, 1975) » 
and that they acquire little if any useful visual information more than 4 letter 
positions to the left of the fixation point, if that far (McConkie & Rayner, 1974). 
The word length in format ion, as previously mentioned, seems to be used in guiding 
the eye. The visual information about letters beyond the region of semantic 
identification may also be facilitating reading. Rayner and I are presently 
conducting a study in which the subject fixates a point on the screen, a letter 
string is then displayed some distance to the left or rinht of his fixation 
point t and he looks over at the word and speaks it aloud, tie measure the tin^ 
until his vocalization begins. In most conditions, the stimulus Initially dls« 
played on the screen is replaced by another word as his eye moves over to look 
at it. The main independent variable is the relation betveen the initially 
displayed string and the vord with vhlch It is replaced and irtilch the subject 
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most Identify. Ccncrnlly the more .similar the initial istJmulu;. i;; to the fln.il 
vord, the fas;ter th3 r>iibjcct if; able to ii:iy the word uIic-m he rixato:^ it. Tlitiu^ 
he must obt.iln rome ticcfiil visual inrormation from the ori];inal letter ntrim; 
on one fixation which then facilitates his identification of the t:ord on the 
nMt fixation. This study docs not involve nomal rending^ so its results c^m 
only be fiungestive about the rendinp. process itself. However » it Rives some 
support to the possibility that infomation about visual characteristics of words 
lying more than 6 letter positions to the rifht of the fixation point on one 
fixation is useful in facilitating the identification of those words on the next 
fixation. 

Thus, by tying specific display changes to the subji^cts* own eye tiovement 
behavior^ and then carefully analyzin;; their eye novevent records in reading, we 
have obtained evidence that the region from which the subjects acquire useful 
visual information during a fixation is much narrower than we had previously 
supposed. The region from which these relatively skilled readers were identifying 
words during a f ixa' i^on was less than the size of most phrases in text^ even if 
their fixations happened to be centered optimally within the phrase for its per- 
ception. This region was also scalier than the region from which subjects are 
able to identify words wh^ they are presented tachistiscopically (Botmia, 1973). 
Thus, the assembling of information concerning phrases and larger linguistic 
stmctures must occur across fixations^ rather than directly perceiving such 
structures on each fixation. 

Clearly, much additional work needs to be done on this question^ in order to 
Investigate individual differences » differences at different points in the textt 
and differences between skilled and less skilled readers » but the techniques 
seem quite capable of providing answers to thesr questions. And for now^ we at 
iMst have a •liall-p.irk" answer to the question of th<» size of the perceptual 
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span of skilled .-cailcrr. which bc);lii3 to have; chicatfonal Joipllcation:-.. 

EJucational iin|»li cat lo ng 

Being able to IdcntiCy the size of the perceptual span in rcadln- Is but 
one sull part of the total process of under standing the nature of r.kllled 
reading. However, if further studies support the work which wc have done so 
far, the facts which will be established will place specific constraints on the 
types of Models of skiUed reading which can be viewed as acc'_ptablc. Any thsory 
which supposes the reader to obtain visual information from, and scaantically 
interpret, « large area of text (a phrase, sentence, or line at a time) during a 
single fixation i« probably out of hamony with reality. Any view of reading 
instruction that assunes that the distinguishing characteristic of poor readers 
is their snail perceptual span, and that this small span causes them to be unable 
CO assemble the meaning from the text, is also likely to be rejected. He have 
•ot studied the siie of the perceptual span of poor readers^ but we luive 
artificially reduced the span of good readers, to st- What effect this would 
have on their reading. He were able to do this through computer techniques for 
controlling the text display on the CRT as they read. With each fixation, the 
coisputer modified the display so that at the point of the subject's fixation 
only 9 letters of the text were seen, and the letters to left and right of thU 
•Mil area were replaced by x's. Thus, only 9 letters of useful visual Infor- 
Mtlon were available on each fixation. This essentially turned the subjects 
into •Niord-by-word'* readers. The question was, did this cause their compre- 
hension to drop substantially, as has been suggested occurs with word-by-word 
reading? The results indicated that the subjects* reading rate was substantially 
slowed, with shorter saccadcs, lonr.er fixations, and more rcgrpfsive eye novo- 1 
•Mita. However, there was only a slight, non-sign It leant drop in their ncort-H 
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on the retention tcct. It in clear that there wnt; no arent drop In cnmprc- 
hcnslon* as mlr.ht h.nve been expected. We have not yet carried out the r.tudlcri 
neeesisnry to establish whether poor readers do h.ivc narrower perceptual spans 
than f.ood readers do, but the results junt presented provide no support for the 
notion that a narrow perceptual span Is the cause of poor conprchenslon by poor 
readers. This being the case. It becomes doubtful that pcrfornlnn exorcises which 
try to broaden the size of the perceptual span arc likely to directly improve 
comprehension In reading. It should also be noted that we do not have evidence 
at the present time that exercises commonly believed to broaden the perceptual 
span actually Increase the size of the perceptual span In reading. With the 
technology described earlier, we are now In a position to test this claim. We 
should also note that even If these exercises do not broaden the perceptual spaa 
they may still have a facilitating effect on reading for some other reason. That 
possibility also needs further exploration. 

The future potential for eye movement research in readin<» 

As I have tried to show, recent research seems to have established that 
skilled readers do not simply move their eyes in a rhythmical pattern, but that 
where the eye is sent «nd how long it remains in that location is controlled on 
a momentary basis, and reflects certain aspects of the processing occurring at the 
time. It is this characteristic that opens the door to using eye movement research 
to study aspects of reading other than the eye movements themselves. The studies 
described which investigated the size of the perceptual span, using eye movements 
both to control the display and to provide a detailed record of the reading be-* 
bavior, are an example of how this can be done. I believe that we now have the 
pptential for seeking answers to a nunriier of other questions atfout the nature of 
skilled reading through eye movement research, as well. Tlie fact that eye move- 
mmtm are rather sensitive IniHcators of disniptton in readtni; makes it |>onsihlo 
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to detect whether and when certain Irregularities in tlie text arc delected during 
readlnR. It appenr^ likely that Tlxation durations rcriect the anuiuut of pro- 
Ce8&inc» At some level, which must occur Involving the vi:;tial infurmntion bcinr, 
perceived on that fixotion. Detailed theories of visual, psychollnr.uir.tlc, and 
neaory processing will undoubtedly predict differences in the amount of co^.nitive 
vork required at different points in the text, and fiscatlon duration patterns ate 
likely to become a primary data source for testing such th<$ories. Finally, the 
capability tf making display changes contingent on eye position, so the display 
is Modified from one fixation to another, provides a powerful method of exploring 
aspects of the perceptual processing in reading. 

the study of eye movements in reading is obviously only one appro«ich to the 
study of reading. At Cornell, we are also engaged i^ an attempt to identify wh^t 
information is retained from a text, and how the characteristics of the text and 
the task demands influence this* These questions and many others, will require 
quite different research approaches* ttowever, the important thing about a number 
of approaches to reading research which are presently being developed is that they 
have the potential for yielding specific knowledge about the perceptual and cog- 
nitive processes involved in reading. Careful studies using these approaches will 
add to our list of assertions that we can aay we know about reading, about which 
wm have substantial supportive evidence* This body of facts should allow us to 
gradually weed out views of skilled reading %ihich are not in harmony with reality, 
and will exert pressure to produce new theories which are in lianvony with the 
available facts* As our understanding of skilled reading develops, the activity 
ef curriculum building and reading instruction will luive a firmer foumiition on 
which to build* I believe that prof.ress in the study of skilled reading will he, 
reflected In all aspects of tite field of reading. 

O 9r 
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Footnote 

When speaking of eye position. I will refer to the eye as "fixating" at a 
certain location. This simply indicates that the position of the eye is 
approximately that which would occur if we asked the subject to look 
directly at that location. It is not meant to suggest that the reader is 
specifically giving attention to that particular letter or word. 
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OPEN DISCUSSION OF McCONKIE PRESENTATION 

TRABASSO: I waa very Interested In that laat report, because you found that 
manipulating the alze or aaount of Information that the person la allowed to see 
la unrelated to conprehenalon, and that enonious disruption of the eye noveaent 
activity la also unrelated to coaprehenslon . So It raises some question about 
the role of eye soveaent activity per se, In coaprehenslon. The variable you are 
controlling la the nuaber of letters taken Into account, but the lomedlate effect 
of that aanlpulatlon la to dlarupt the noraal eye aoveaents during reading. Yet 
you get no effect on coaprehenalon. So, In soae sense, you establlah a lack of 
correlation betveen the klnda of eye aoveaenta and degree of ccaprehenslon. 

McCOMKIE: lou have to recognize that what I aa Intereated In la what I can learn 
froa thoae eye aoveaenta, what I can learn about the akllled reader or about the 
reader that I aa atudylng. 

Now, I aa not going to try to argue for the old poaltlon, that a person whc 
reada well haa got to ahow this particular pattern of eye aoveaenta. I aa not 
aure that la going to be ao, but I aa aure that I can, by aaklng aanlpulatlona, 
begin to anawer queatlona about what* a going on cognltlvely aa the peraon reada, 
If I aet up ay experlaental altuatlon right. When you reatrlct the text 
available, a peraon reada In a vefy different way In order to get the aaae kind 
of coaprehenalon when he lan*t ao conatrlcted. You put hla In thla atrange taak, 
where he can only aee very little on each fixation, and he haa to adopt aoae very 
different atrateglea apparently. But he la able to overcoae that particular 
problw, and ooapenaate for It, and adjuat hla atrateglea, and aucceed In 
underatandlQg what the text aaya. I don*t think that rulea out a relatlonahlp 
between eye aoveafnt telling ua aoaethlng about the nature of the coaprehenalon 
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process • 

TRABASSO: I don*t deny the extremely useful finding and methodology you have 
here, with respect to the duration of the fixation as in«iexing senantic changes. 
But what I am intrigued by is your experimental data, which show that very 
different eye movement strategies yield the same product. It is not clear to me 
then what kind of process or process models you are going to come up with from 
studying eye movements, when in fact different kinds of eye movement patterns 
lead to the same outcome. That's the problem. 

McCOKKIE: Hell, my interest is in finding out what people are doing. Are you 
saying that different people may be doing things that are quite different? And 
can I, using this technology, figure out what these dif^rent people are doing? 
I suppose you would also say that the same person, at different times, may use 
different approaches to reading. 

GREGG: George, I now see why you asked' me the question you did the other 
morning, what is true and what is not true in the materials that I proposed, and 
I ^^ss I would su!)mit that the kinds of facts that you are looking for are like 
the balls and strikes in baseball, where the umpire says, ^They ain*t nothing 
until I call them.^ He has a theory about where the shoulders are, and where the 
knees are, and where the strike zone is, and I see you proceeding without any 
kind of framework for knowing a fact, when you come across one. The problem is 
that much of our scientific observation gets reinterpreted in the light of new 
ways of putting so-called facts together. 

MoCONKIE: I was sure that I would get that comment. 
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GREGG: Right. Now that I have fflade my cooaent, have you tried to define skilled 
reading ability? If you recall, we had a whole bunch of skilled reading tasks, 
that people carried out. Would you care to oake more explicit what you consider 
skilled reading? 

McCONKIE: The sain thing I tried to do was Identify people who seemed to read 
quite well, relative to the people around them. So for some of the studies, we 
went to a high school, to the people who were In charge of the reading 
Instruction there, and we said, "Out of your high school who are your 25 best 
readers?* And we used them. 

In another case, we put an advertisement In the newspaper, and they came In, 
and wo gave them several tests and tried to pick out the ones who seemed to be 
doing the best. No, I can't Identify the Ideal type of skilled reader, for a 
niaber of reasons. He put one person In front of the eye movement equipment, he 
reads very quickly, and makes regular eye movement patterns, and he doesn't 
remember anything. And the next person may come in, and do a lot of regressing. 
He look at his eye movement data, and say, "Good heavens, here Is a person who 
can't read,* and he gets nine out of ten questions correct. (The other person 
got two out of the nine.) I bring somebody in, he goes whipping through at 700 
words a minute. I ask him 10 questions, and he can only get two of them right. 
Then we say, *Okay, read the next passage," and his reading rate drops from 700 
words c minute down to 250. 

ROSNER: I u not clear about your nethod. 

MoCONaE: I went ovar It very rapidly. 
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ROSNER: Just slAply, the change that occurs in the letter and the word that was 
off to the right is an abrupt change, it is a very quick change? And it's all 
letters the same tine? 

McCONKIE: Tes. 

ROSNER: Do you think perhaps what you are measuring is sensitivity to changes in 
peripheral field? 

McCONKIE: No. 

ROSNER: Why not? Uhat is the distance of the subject from the screen? 

McCONKIE: The nature of the text is such that we have four letters per degree of 
visual angle. 

ROSNER: So you are only two degrees off fovea, when you get to 12 letters? 
McCONKIE: That's right. 

ROSNER: tfhat makes you say you are not measuring, then, observation of changes 
in peripheral field instead of foveal changes? 

MoQONKIE: First of all, different kinds of changes result in different effects 
on the reader's eye behavior, in a rather understandable pattern. Ue are clearly 
not; siaply dealing with effects due to the simple presence of absence of stimulus 
change in the periphery. 
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HOSNEH: Next a question of aethodology. The words that elicit the longer 
fixation are words that are semantically inaccurate, right? 



McOONKIE: No. They are seoantically and syntactically appropriate. In one case 
the robbers are guarding the police with their guns, in the other case they are 
guarding the palace with their guns. 



ROSNER: But you are getting changes, you explain, because of the anticipation in 
the Boveaent? In other words, soMthing is occurring in peripheral field. 



HcCONnB: I as not quite sure Uhat you are asking at this point, I guess. 

ROSNER: If I as looking here, and you flicker southing there, when I nove to 
there I aa asked to spend a little bit longer looking at what was flicking. 

McOONEIE: Hell, the interesting thing is, dependii« on %^t*s changed, you spend 
different lengths of tiae. 

ROSNER: Hell, that was my point, what elicits the longer change, the longer stay 
there? 



McCOHEIE: H^ll, it depends on where you fixat^ previously. 



ROSNER: Hell, then I will hare to see your paper. 

MoOONKIE: Right. The thing to do is look at Keith Raynor*s article in Cognitive 
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DAMES: It seeas to ae that the bottoa line is that good readers are 
extraordinarily adaptable and flexible in tenia of getting inforaation off the 
page. So I still cose back to whether studying good readers is going to help us 
understand what the poor reader is doing « 

HcCONKIE: I decided specifically not to start studying poor readers, becauae I 
feel that I can only understand poor readers in relationship to hov they differ 
froa good readers, and so my first task has got to be to find what the good 
readers are doing. 

DAHKS: It seeas that you are finding out what the good reader can do when he is 
faced with a very poor reading situation. 

HcCONKIE: This taak was Just a sort of a sideline thing, to see if that narrow 
perceptual field causes your coaprehension to go to pieces. 

The thing I want to do is to get the person in a situation where he is 
reading a passage, he knows the kinds of questions he is going to anawer, he 
knows his priaary task, he is to read that passage to understand it, and then to 
learn what be is doing. In fact, we pay hia accordir^ to the nuaber of questions 
he can answer correctly, to get hia to really try to understand it and reaeaber 
it. That's what I aa Intereated in doing, and I won*t point to thia as an 
exaaple of that kind of reaearch. I threw that in priaarily becauae 1 thoi«ht it 
would be of Intereat to this particular group. 

OJTHRIB: I aa intereated in the relationship that you aentioned at the outset of 
your paper, between this research and inatruction. Let ae see if I uiideratand 
what you aaid. Tou aaid, as I heard it, that we need to know about akllled 




609 



readlQS In order to get a cle^ establlstaaent of goals for curricula, and we need 
to get clear goals stated for curricula before we can develop aethods that Bight 
be likely to achieve those goals; therefore, the study of skilled readii« is 
essentially prerequisite to valuable work in instructional design. 

It seeu to me that Bight be debated. First of all, I have a very roi«h 
analogyt you Bight look at the ccaprebension that we have of adult lai^uage 
versus the coaprehenslon that we have to developaenUl Faycbolli«uistlcs . 
Certainlir soaethlng has been learned about how children acquire knowledge, in the 
last 10 years, in the absence of total knowledge about how adults process 
language. 



HcGONKIE: Oh, I wouldn't say that at all. 1 think that that was stiaulated by a 
theory of coapetence of the adult language user. That was what stlaulated the 
developaental research, and that's what Bade it useful. 



GUTHRIE: The progress in adult language has certainly occurred in parallel with 
progress in developaental psychollngulstlcs, and I should think the saae would 
occur in reading. Ihowledge about how skilled readers f motion can develop in 
parallel with knowledge about how children learn, and how 5nstructlon can foster 
that acquisition. I don't think we have the kind of prerequisite situation that 
you originally described, and those kinds of prerequisites are dlacoafortli« . i 
don't think they are really aandatory. 



ERIC 



McOOMKIB: I eerUlnly don't want to be that prescriptive; I certainly recognize 
that we need good, descriptive research at all levels of readloc, so that we can 
understand i«iat people are doing at the different levels of readliw. But as I 
tried to understand idiat people are doing at other levels, I keep gettli« hwg up 

35 



June 8— >P.M. g^Q 

because I don't know Hhat it's leading to. Clearly, not all research should 
focus on one aspect of reading, before any research starts on another aspect. 
But what I have seen, as I look across the literature, is a treaendous focus of 
research on the beginning reader, and very little good research being focused on 
the skilled reader. I would argue for the iaportance of ay position, without 
Mying that that should be prescriptive for everybody. 

GUTHRIE: That kind of reforBulation, as I heard you give it, aakes good sense to 
■e. I think in parallel it's got every legitiute reason to be conducted. It's 
vital in parallel vith other things. 

NcOONKIB: I respond to criticisas which I have received fro* ay colleagues. 
Wiet concerns are people in education going to have about the kinds of things I 
SM doing- First, nhy study skilled readers? Second, for heaven's sake, why look 
at their eye aoveaent patterns? And what I tried to do here was Justify those 
directions in research, by saying that they are not only useful, but they are 
particularly iaportant. 

■OSMES: Hould you speculate as to how the unskilled reader would have done with 
that saae tort? 



MoOOHKIE: I can't speculate at all. lou know, 1 have never put thea in that 
situation, and I don't laiow. 

ROSnS: Hould you pradiot it? 

NsOnnB: Dall, they differ in everything else, don't they? 




ERIC 
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JUST: Tou said that eye fixation research would help ua characterize the nature 
of akilled reading. One of the queationa that coaea froa your research is, how 
do we proceaa the inforaation we don*t look at directly? Could you provide a 
abort liat of other queationa we could each hope to anawer, each within six to 
eight sontha? Hbat kind of characterizationa of akilled reading can we get froa 
eye flxaticm reaearch? 

HcCONKIE: He are all aet to atart working on the queation of what aapecta of the 
word or the; text are actually being acquired during a fixation; what lettera in 
the word, bow auch of the word auat one pick during a fixation, what aapecta 
of the word are sensed in the proceaa of reading. All of the atudiea have been 
done with tachistoscopic presentations which I don't think tell us auch about 
what goea on in reading, and how it ia the language conatrainta influence what 
aapecta of the text we pick up during a fixation. 

Any tlae you get into a theory of the language proceaaing involved in 
reading, you find youraelf deciding that a lot of cognitive proceaaing aust take 
place at aoae placea in the text, and not auch at othera. And I think we can get 
at that uaing fixation durationa. 

Me are alao playing with the technique by which I think we can get at the 
aequance of levela of prooeaaing that are involved. 

If we think of proceaaing being viaual, aakiog contact with lexicon, and 
perhapa integration within word groupa, or phraae-type groupa, and finally the 
identificatiOD of the oaae role of that particular aet of inforaation, I think we 
can deteraine the point at which tboae different typea of integration occur, and 
the lag tiae between one and the other, and abow that there ia a aequence in 
tboae atepa. He Juat have a little pilot daU on that. It convincea ae that we 
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are on the right track; that la, ualng eye oovefflent data to get at the sequence 
of proceasea Involved In Integrating the aeanlng of the text. 



SUPPES: I aa not clear about what you want to aay about skilled readers. For 
exaaple, we can talk about skilled talkers, and we know we can Identify lots of 
differences In the way people talk, and so that If you record soaeboay*s talk or 
writing, you can Identify that person by the characteristics of his talking. To 
what extent, in the study of skilled readers, do you expect striking Individual 
differences In skilled readers, so that, for exafflple, If you talk about eye 
■oveaents, what kinds of differences do you expect about people who perform at 
comparable levels? What are the salient generalizations you would tell us about 
their differences? 



HcCmnE: I*ve Just gotten started on this work, but let*s take the question of 
perceptual span. I believe we now have a technique for Identifying, on the 
Individual person level, what the size of the region Is from which they are 
picking up visual Information of different types. iTqw, If 1 can do that for 
Individuals, I can come back and tell you In a couple of years whether there Is a 
lot of variation or not. And that's going to be Important to know because the 
way that we go about doing other things will be heavily Influenced by that. 

The question of variability 1^' simply an empirical question. Can our 
research techniques *^plck up Information about Individuals? He have techniques 
that are quite capable of manipulating people's reading strategies, so that we 
can not only study Individuals, but also within Individuals as they adopt 
different strategies, it Is a matter of finding techniques, and going in and 
mnsfferlng the question about variability. I can't answer the questions before 
getting into them research-wise. But thr techniques are now becoming available 
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to study thea in waya that we have never been able to before. 
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CABROLL: 1 don't think you have to be very defensive about your notion of 
studying skilled readers. However, I would underline the necessity of defining 
what a skilled reader is, because 1 aa sure that we already have a lot of 
techniques for differentiating different kinds of skilled readers in terms of 
vocabulary and syntactical ccapetence. I would think that your research should 
continue along the line of studying a whole host of variables in your 
presentation situation, in the text and its readability, its vocab^ilary, et 
cetera. ^ 

It looked to M as if a lot of your variability simply comes out of some 
subjects* s perception of the task requirements. 

Om of my colleagues at North Carolina is starting to study skilled Braille 
readers » because the Braille reader does have a very small perceptual span, and 
wbfit we are trying to find out is whether the slowness of the Braille reader, 
whiph rarely exceeds about 90 words per minute, is simply because of that small 
perceptual span. 

And it*s going to be looked at by studying sighted Braille readers, and to 
see whether their perceptual span, which is inevitably larger, will enable them 
to read much faster than the blind braille readers. There is a connection here 
between your research and this matter of Braille reading. 

MoOdNKIE: Tes^ we have a student at Cornell who has become interested in working 
with Braille readers, too. 

Recess 



